The growing demand of typified honey over the international market and the interest in improving beekeepers' profitability have stimulated the development of melissopalynological research in different regions of our country. With the excep tion of some surveys carried out in Delta del Parana (Basilio & Romero 1996) . in Espinal (Costa et al. 1995) . and in the East District of the Chaquena Province (Salgado & Pire 1998) . where the native vegetation is predominant most regions survey the present vegetation disturbed by cattlebreeding. The aim of the present paper is to characterize the honey from Calden District (particularly from southern its part), which belongs to the Phytogeographical Province of Espinal (Cabrera 1971) . Native vegetation is still predominant in this area (Cabrera 1971 , Fernández et al. 1989 , and beekeeping is a complement to cattle breeding The apicultural period goes from late August until early January. When summer time sets in, temperatures are too high and flowering decreases. At the time beekeepers collect their hives to protect them from the spontaneous wildfires.
We used palynological analysis of honey in order to know the sources of nectar available in southern Calden District. This paper is a contribution to a project to know and to evaluate the polliniferous and nectariferous sources of this region (Andrada: in prep.).
Local vegetation
The Calden District, usually called Caldenal extends over an area of 2590 km2 in the central semi-arid region of Argentina (Fernández et al. 1989) . It is a homogeneous plant commun ity, characterized by quite untouched vegetation with open woods, a poor shrubby stratum and an herbaceous stratum rich in Poaceae (Cabrera 1971) .
Prosopis caldenia (caldén) is the dominant arboreal species, with P. nigra, P. flexuosa, Geoffroea decorticans (All Fabaceae) and Schinus fasciculatus (Anacardiaceae) follow ing in importance. The most abundant shrubs are: Condalia microphylla (Rhamnaceae), Ephedra triandra (Ephedraceae), Prosopidastrum globosum, P. alpataco (Fabaceae both), Larrea divaricata (Zygophyllaceae), Lycium chilense (Solanaceae), Discaria americana (Rhamnaceae) and Chuquiraga erinacea (Asteraceae).
In the herbaceous stratum, the most dominant are Stipa sp. (Poaceae), Glandularia pulchella (Verbenaceae), Nierembergia aristata (Solanaceae), Plantago patagónica (Plantaginaceae), Hysterionica jasionoides (Asteraceae) and Turnera sidoides (Turneraceae) among others (Cabrera 1971 ).
MATERIALS AND METHODS
75 honey samples obtained by centrifuging taken from 25 different apiaries (Fig. 1) were analyzed. Three samples were obtained for apiary, one for each year of sampling (1997, 1998 and 1999) . Site of origin, date of extraction and identification number of sample are set out in Table I where each sample is preceded by its reference number of its apiary. Pollen grains were identified by comparing them with the collection of pollen reference obtained from plants of the described area. Samples were deposited at the Regional Herbarium of the Departamento de Agronomía of the Universidad Nacional del Sur (BB); and the preparations at the palynotheca of the División of Sistemática Vegetal of the same institution. Studies of Markgraf & D'Antoni (1978) and Telleria (1995 Telleria ( , 2000 describing pollen flora of the area and general pollen morphology of the taxa have been studied.
Qualitative analysis of samples was carried out according to Louveaux et al. (1978) . The frequency classes of pollen grains were given as dominant pollen (>45%), secondary pollen (16-45%), important minor pollen (3-15%) and traces (1-3%) (Louveaux et al. 1978 , Serra & Canas 1988 . Counts were expressed as percentages after counting a minimum of 1000 pollen grains on three slides from sample. Pollen from the plants collected at the surveyed area and pollen from honey samples, were acetolysed, mounted in glycerine gelatine and sealed with paraffin. However, part of the remaining pollen from honey was mounted prior to acetolysis, in order to detect honeydew indicators.
Quantitative analysis was carried out following Moar's methods (1985) by using tablets of Lycopodium spores (Stockmarr 1971) . Honey was classified according to the number of pollen grains present in 10 grams of honey, into: group I (<20000), II (20000-100000), III (100000-500000), IV (500000-1000000), V (>1000000), (Louveaux et al. 1978) .
RESULTS
79 pollen types were identified, out of which 42 were deter mined at species level, 26 at genus, 3 at tribe and 8 at family (Table II) Pollen types included in minor importance and trace classes come from the following families: Anacardiaceae, Apiaceae, Asteraceae, Brassicaceae, Berberidaceae, Boraginaceae, Cactaceae, Caryophyllaceae, Chenopodiaceae/ Amaranthaceae, Cyperaceae, Cupressaceae, Elaeagnaceae, Ephedraceae, Fabaceae, Fumariaceae, Juglandaceae, Malvaceae, Myrtaceae, Oleaceae, Pinaceae, Plantaginaceae, Poaceae, Polygalaceae, Polygonaceae, Portulaccaceae, Rhamnaceae, Rosaceae, Rubiaceae, Salicaceae, Scrophulariaceae, Solanaceae, Tamaricaceae, Turneraceae, Ulmaceae, Verbenaceae and Zygophyllaceae (Table II) . Indicators of honeydew elements were scarce in all samples.
Most samples belong to groups II and III (Fig. 2) . Samples presenting the richest pollen belong to multifloral honey and to monofloral honey from Condalia microphylla and Prosopis sp. Honey from Brassicaceae and honey from Larrea sp. have between 20,000 and 100,000 pollen grains, while honey from Vicia sp. exhaled less than 20,000 grains every 10 grams of honey (Fig. 3 ).
DISCUSSION and CONCLUSIONS

Botanical origin
Pollen spectrum of honey from south Caldenal reveals the variety of nectariferous sources visited by bees. There exists 51% 12% 1% 4%
□ Gl E3GII IEGIII BJGIV BGV Fig. 2 . Honey grouped by pollen amount in 10 g of sample: GK20000 pollen grains; GII: 20000-100000; Gill: 100000-500000; GIV: 500000-1000000 and GV>1000000.
an extensive foraging of the dominant indigenous plants and of the widespread accompanying weeds (Andrada & Lamberto 1998) . Like in honey from other Argentinian apicultural areas (Basilio & Romero 1996 , Telleria 1996 , Forcone & Telleria 1998 , Andrada et al. 1998 and from different regions of the world (Crane 1991) Honey from C. microphylla have an absolute high pollen content, and a high pollen percentage with respect to other morphological types (Fig. 3) . Due to these characteristics and considering the required 45% of pollen needed to classify honey (Louveaux et al. 1978) , honey from C. microphylla could be insufficient for to be typified as monofloral. It would be an over-represented species, such as Eucalyptus sp. (Serra Bonvehi & Canas Lloria 1988) or Castanea sativa (Louveaux et al. 1978) .
Although honey from Prosopis sp. (P. caldenia, P. flexuosa and P. alpataco) was also detected in the north-west of La Pampa (Naab 1994 , Telleria 1996 , it is typical of south Caldenal. Probably, because of the abundant supply of Algarroba flowering in this region (Andrada, in. prep.) . The melliferous importance of Prosopis sp. was acknowledged by Burkart (1952) in his research about Argentinian Leguminosae and also by Genise et al. (1990) (Costa et al. 1995) do not belong in the honey dealt with here.
Caldenal honey also shares Brassicaceae, Prosopis sp., Centaurea sp., Eucalyptus sp., Melilotus albus and Helianthus annuus, with honey from the northeast of La Pampa province (Naab 1994 , Telleria 1996 , yet the latter lack other representatives, typical for the Caldenal.
